1.1 Scope. This specification covers the detail requirements for a PNP

transgistor
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1.2 Physical dimensions. See figure 1 (TO-5).

* 1,3 Maximum ratings.

Pm l" Venn Vern Venn Tgto and Top
1 vDuv voen LDV C18:3 vy
mWw vde Vde Vde °C
150 -35 -25 -12 -55 to + 100

1/ Derate linearly 2 mWw/ °C for Ta >25°C.

1.4 Primary electrical characteristics.

M 19500/5‘E

b roh 17’ _
SU ERSEDING
MIL-S-19500,/51D
5 March 1962

, germanium, low-power

hfe fhib NF Cobo
Limits | Vog= -6Vdc | Veg: -6Vde | Vep = -2.5Vde | Vop = -6 Vdc
Ig = 1 mAdc Ig = 1 mAdc = 0.5 mAdc Ig=10
Rg = 100 ohms 100 kHz <f <1 MHz
MHz dB pF
Min 54 0.5 - -
Max 130 --- 22 60
FSC 5961
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2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation far bids or request
for proposal, form a part of the specification to the extent specified herein.
CDROTRIC A TION
WL LNV AL AN/EN A ANVJAN
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARDS
MILITARY
* MIL-STD-202 -~ Test Methods for Electronic and Electrical Component Parts,
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of specifications, standards, drawings, and publications required by suppliers in con-
nection with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer.)

3. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL-S-19500, and as specified herein.

3.2 Abbreviations, symbols, and definitions, The abbreviations, symbols, and definitions used
herein are defined in MIL-S—iQSOO.

3.3 Design, construction, and physical dimensions. Transistors shall be of the design, con-
struction, and physical dimensions shown on figure 1.

* 3.3.1 Lead material and finish., Lead material shall be Kovar or alloy 52, Lead finish shall
be gold-plated. (Leads mav be tin-coated if specified in the contract or order, and this require-
ment shall not be construed as adversely affecting the qualified-product status of the device, or
applicable JAN marking (see 6.2)).

tl

1ty of lead material. Where choice of iead maierial (see 3.3.1 above) is desired,
in the contract or order (see 6.3).

Ialt \2€€ 0. 4).

(a) Country of origin.
(b) Manufacturer's identification.
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DIMENSIONS N
i 1 .
P S INCHES MILLIMETERS | |
e hreuny SN y LTR —1 £
_,_L_L__. | a MIN MAX | MIN | MAX
Q __\’ y
L ,—h—lﬂ-*“-— ! \\_ ﬁg T R 2
T 0 ﬂ]_L SEATING #b | .0ie | 021 | 41| 53178
| Iy [fby| 016 | 019 | 41| .48[7,8
O k={f— gD — D | .335] .370 | 8.51] 9.40
i — EMITTER | #Dj| . 305 | .335 | 7.75] 8.51
' /—BASE h .009 | .041 23] 1.04
> ! ] | .028 [ .034 L] .86] 2
T I N e S Ll
N KBS L [1.600 [1.750 | 36.10] 44.45]7,8
=< i Ly —-- ] .060 | -—--] 1.27[7,8
r [ Lo] .250 | --- ] 6.35] —== |1,
J P [.100 | ---] 2.54] -——=-15
r—/ ! Q| ~--1.050 | -=-~ | 1.27] 4
L. COLLECTOR r ~~~1.010 | --- .25110
« 457 TP 45° TP
NOTES:
1. Metric equivalents (to the nearest .01 mm) are given for general information only and
ara hacoad inan 1 innh - 95 A
Qi T VAot UpuUiL 4 il < 4ue T llllll
2. Beyond r(radius) maximum, j shall be held for a minimum length of . 011(. 28 mm).
3. k measured from maximum @D,
4. Gutline in this zone is not controlled.
5. PDj shall not vary more than . 010(. 25 mm) in zone ¥. This zone is controlled for

automatic handling.
Leads at gage plane . 054 + ,00i-

=21

000(1.37+.03-.00 mm) below seating plane shall be

within . 007(. 18 mm) radius of t_np position (TP) at maximum material condition (MMC)

\a X,

aaldilull MaiChia: Conailion uviiviv )

relative to tab at MMC The devxce may be measured by direct methods or by the gage

and gaging procedure shown in figure 2,

7. Pbj applies between Ly and La. @b applies between Lg and L minimum. Diameter is

uncontrolled in Ly and beyond L minimum.
. All three leads.

o Al i
9. All leads clectrical

r(radius) applies to
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* FIGURE 1.

irom the case.
corners of tab.

Physical dimensions of transistor type 2N466 (TO-5).
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bIMENSIONS

N
]
INCHES | MILLIMETERS }
LTR 'YYT Y a4 A s Rarar asA (3
Mi MAA MIN VA A el
fby| .0595(.0605 | 1.51 | 1.54
Pbol . 03251, 0335 831 .85
-e | L19951.2005] ..07 |'5.09
e1] .0995].10051 2,53 12.55
h | . 150 Nomin}! 3,81 Nominall
j | .0175].018. .44 . 46
j1 | . 03507 . 0355 .89 .90
.000 .01 — .23 , 28
k1| .125 Nominal| 3.18 Nominal,
L] .372 1.378 9.45 [ 9.60
L.y .054 | .055 1.37 { 1.40
S 1.182 1.199 4.62 1 5.056 |1
« [44.90°[45.10° |44.90°[45,10°

{

{

(SEE NOTE 4+—" R i
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NOTES:
The location of the tab locator within the limits indicated will be determined by the
tab and flange dimensions of the device being checked.

1.

2.

3.
4.

The following gaging procedure shall be used:

The device being measured shall be inserted until its seating plane is . 125(3. 18 mm)
+.010{. 25 mm) from the seating surface of the gage. A force of 8 £ .5 0oz shall then
be applied parallel and symmetrical to the device's cylindrical axis. When examined
visually after the force application (the force need not be removed) the seating plane

of the device shall be seated against the gage.

The use of a pin straightener prior to insertion in the gage is permissible.

Gaging plane.
Drill angle.

FIG s 2.
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TABLE I. Group A inspection

MIL-STD-750 Limits v
Examination or test T .
Method | Details LTPD | Symbol Min Max Unit
Subgroup i i0
Visual and mechanical 2071 --- - - ———
examination
Subgroup 2 5
Breakdown voltage, collector; 3001 Bias condition D: BVcpBo| -95 --- | Vdc
to base Ic = -10 Ade
Breakdown voltage. collector| 3011 Bias condition B; BVegEr| -25 | --- | Vdc
to emitter IC = =600 . Adc:
Rpg = 10 kilohms
Emitter to base cutoff 3061 BRias condition D: I£BO --- -12 uzAde
current Vgg = ~12 Vdc
Collector to base cutoff 3038 Bias condition D! IcBO --- -20 iAdc
current Ve = =35 Vde
Subgroup 3 i5
Small-signal short-circuit 3206 Ve = -6 Vde: hfe 54 130 ---
forward-current transfer Ip = 1 mAdc
ratio
Small-signal short-circuit 3301 Vep = -6 Vde: fhtb 0.5 --- | MHz
forward-current transfer : Ig = 1 mAde
ratio cutoff frequency ,
Open circuit output 3236 | Vep= -§Vdaiip=O: Cobo | --- | 60 | pF
capacitance | 100kHz < f < 1 MHz
Small-signal short-circuit 3201 ! Vep = -6 Vde: Ig = 1 mAde hjp 18 45 ohms
input impedance !
Smali-signal open-circuit 3216 | Vop = -6 Vde: Ig = 1 mAde hob --- 1 pmho
oufput admittance :
Noise figure 3246 Vep = 2.5 Vde: NF --- 22 dB
Ig = 0.5 mAdec:
RL = 100 kilohms:
Rg = 100 ohms
Subgroup 4 i 15
High-temperature operation: i Tp= +71°C
|
Collector to base cutoff 3036 i Bias condition Dt IcBo --- 1 -100 | uAde
current i Vep= -12 Vde
1
1
Smali-signal short-circuit ; 3206 Vep = -6 Vdei Ip = 1 mAde hge - 250 ——
forward-current transfer
ratio
i
Low-temperature operation: - Ty = -55°C
i
Small-signal short-circuit 3206 | Vep= -6Vdc: hte 25 --- ---
farwrand_nnnnant tnancafan e T 2 1 s Adn
AUL VWAl WMTOUUL L ClIL LA adioacs : IE - 4 1HINnuG
ratio ‘
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TABLE II. Group B inspection

[ IVIVION] U I A A,

MIL-STD-750 Limiis
v Method Details LTPD| Symbo! Min Max Unit
Subgroup 1 20
Physical dimensions 2066 See figure 1 ——— —— ——— ———
* Subgroup 2 15
Solderability 2026 - —— —— ——
Thermal shack {temnerature 1051 Test condition A, except ——- e ———- —
cveling) in step 3;
Tp = +100° +5 .C
Thermali shock (giass sirain) 1058 Test condition A - - - .-
Hermetic seal 1071 | Test condition G or H for .- --- |1x1077 atm
fine leaks; test condition ce/s
A, C, D, or F for gross
leaks
Moisture resistance 1021 --- --- -—- -
End points:
Collector to base cutoff 3036 Bias condition D; Icpo -—-- -20 pAde
current VCB = -35 Vde
Small-signal short-circuit 3206 Vep = -6 Vdc; hg¢e 54 130 -
forward-current transfer Ig = 1 mAdc
ratio
* Subgroup 3 ' 15
Shock 2016 Nonoperating; 1, 500 G, --- -—- --- -——
for 0.5 ms, 5 blows in each,
orientation: Xj, Yl’ Yo,
dllu LJl
Vibration, variable frequency| 2056 -—-- --- -——- ---
Constant acceleration 2006 20, 000 G; in each orienta- --- --- ~—- ---
tion: X1, Yl, Yq, and Zy
d points: !
(Sam as subgroup 2) ;
Subgroup 4 . 20
Terminal strength (lead 2036 Test condition E --- --- -—- -
fatigue)
End points:
Hermetic seal 1071 | Test condition G or H for - - 1x10°70 atm
¢ fine leaks; test condition cc’s
A, C, D, or F for gross
eaks
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TABLE II, Group B inspec -Continued
MIL-STD-750 Limits
Examination or test
Method Details LTPD | Symbol Min Max Unit
* Subgroup 5 20
Salt atinosphere (corrosion) 1041 ——— -——- c—— ——-
*
Subgroup 6 10
High-temperature life 1032 Tstg = 3 100°C ——— ——— ——— _—
(nonoperatmg) (see 4.3.4)
End points:
Collector to base cutoff 3036 Bias condition D; Icro -—- -25 uAde
current Vep = -35 Vde '
Small-signal short-circuit 3206 Vep = -6 Vdc; he 44 150 -—
‘ for;yvard~current transfer Ig = 1 mAde
* Subgroup 7 10
Steady -state operation life 1027 Pp = 150 mW; ——- .- _——— _——
VAn = -35 Vde
CB
(see 4.3.4)
End points:
(Same as subgroup 6)
TABLE III. Group C inspection
MIL-STD~750 Limits
Examination or test
Method Details LTPD| Symbol Min Max Unit
* Subgroup 1 10
Resistance to solvents ~-- MIL-STD-202, Method 215 ——— -—- - ——
(see 4.4.1)
* Subgroup 2 A=10
High-temperature life 1031 Tstg = +100°C —— - ——- ———
{nonoperating) (see 4.3.4)
End points:
(Same as subgroup 6 of
group B)
* Subgroup 3 A =10
Steady -state operation life 1026 Pp = 150 mw; _— _—— ——— ——
VeB = -35 Vde
(see-4.3.4)
End points:
(Same as subgroup 6
Af rrasn D)
Vi giUupy Of




MIL-S-19500/51E

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S- 19500,
and as specified herein.

4.2 Qualification inspection. Qualification inspection shall consist of the examir:tions and tests
specified in tables I, II, and III.

4.3 Quality conformance inspection. Quality conformance inspection shall ¢  3ist of group A,
B, and C inspections

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests speci-
fiad in tahle I

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests speci-
£iad in tohla 17
ALITW AL LAJIT Lde

4.3.3 Group C inspection. Group C inspection shall consist of the tests specified in table III.
This inspection shall be conducted on the initial lot and thereafter every 6 months during production.

* 4.3.4 Gr "oup B and group C life-test samples Samples that have been sub]ected to
340-hour life-test, may be continued on test to 1, 000 hours in order to satisfy group C uf
requirements. These samples shall be predemgnated and shall remain subjected to the group C,

1, 000-hour acceptance evaluation after they have passed the group B, 340-hour acceptance criteria.
The cumulative total of failures found during 340-hour test and during the subsequent interval up to
1, 000 hours shall be computed for 1, 000-hour acceptance criteria, see 4.3.3.
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4.4 Methods of examination and test. Methods of examination and test shall be as specified in
tables I, I, and III, and as follows:

* 4.4.1 Resistance to solvents, Transistors shall be subjected to tests in accordance with
method 215 of MIL-STD-202. The following details shall apply:

(a) All areas of the transistor body where marking has been applied shall be brushed.
(b) After subjection to the tests, there shall be no evidence of mechanical damage to the
device and markings shall have remained legible.
5. PREPARATION FOR DELIVERY
5.1 See MIL-5-19500, section 5.
6. NOTES

6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification.

* 6.2 Ordering data.

{2) Lead finish if other than gold-plated (see 3,3.1)

(b) Selectivity of lead material (see 3.3.1.1)
0 0 Mhniimene fammar mestarinio iaoiia  Tha aaonoing nif anna mn\-lrnd n.‘ll‘ an actanicls
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to indicate where changes (additions, modification, corrections, deletions) from the previous issue
were made. This was done as a convenience only and the Government assumes no liability whatso-
ever for any inaccuracies in ihese notations. Bidders and contractors are cautioned to evaiuate the
requirements of this document based on the entire content irrespective of the marginal notations and
relationship to the last previous issue,
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SPECIFICATION ANALYSIS SHEET R T e o, 22.R255

INSTRUCTIONS: This sheet is to be filled out by personnel, either Government or contractor, involved in the
use of the specification in procurement of products for ultimate use by the Department of Defense. This sheet
is provided for obtaining information on the use of this specification which will insure that suitable products
can be procured with a minimum amount of delay and at the least cost. Comments and the return of this form
will be appreciated. Fold on lines on reverse side, staple in corner, and send to preparing activity. Comments
and suggestions submitted on this form do not constitute or imply authorization to waive any portion of the

referenced document(s) or serve to amend contractual requirements.
srecipication  NIL-S-TF5N0/0TE STRTCONIUCTYY DEVITE, ANSTOTOR  FNP, RN TUM
LOJ-POWER TYPE 'anli66

CREANIZATICON

CITY AND STATE CONTRACT NUMBER

MATERIAL PROCURED UNDER A
IMOIRECT COVERNMENT CONTRACT M1 SURCONTRACT
[} D1RECT GOVERNMENT CONTRAC l SUBCONTRACT

1. HAS ANY PART OF THE SPECIFICATION CREATED PROBL EMS OR REQUIRED INTERPRETATION IN PROCURE-
MENT USEY

A, GIVE PARAGRAPH NUMBER AND WORDING.

B8, RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES
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3. IS THE SPECIFICATION RESTRICTIVE?

[T:vEs [CJwo (It **yes’’, in what way?)

A. REMARKS (Attach any pertinent data which may be of use In improving this spocification. If there are additional papers,
artach to form and place both in an envelope addressed to preparing activity)

SUBMITTED BY (Printed or typed name and activity - Optional) DATE
DD ' f?:‘:e ‘l“l'26 REPLACES EOITION OF 1 OCY 84 WHICH MAY BE USED.
-FM 1068-68




